Effects of macrophage colony-stimulating factor (M-CSF) on protease production from monocyte, macrophage and foam cell in vitro: a possible mechanism for anti-atherosclerotic effect of M-CSF.
M-CSF is a growth factor that stimulates proliferation and differentiation of monocyte/macrophage-lineage cells. In our previous studies, M-CSF regresses atherosclerotic lesions preformed in aorta of high cholesterol-fed rabbit. Immunohistochemical analysis indicated that extracellular matrix (ECM), such as collagen, was especially eliminated in the intima of atherosclerotic lesion. To define the collagen-lowering potential of M-CSF, we have studied the effects of M-CSF on production of collagen-degrading proteases, such as MMP-1, -9 and urokinase in vitro. Monocytes freshly isolated from human peripheral blood produced MMP-9, but not urokinase, and M-CSF enhanced MMP-9 production. Macrophages were prepared by culturing monocytes for 10 days in the presence or absence of M-CSF, and protease production was assayed. M-CSF augmented production of MMP-9 and urokinase in a dose-dependent manner. M-CSF also enhanced MMP-1 production of macrophages, but not significantly. Foam cells were prepared by culturing macrophages in the presence of acetyl LDL, and protease production from these cells were also elevated by M-CSF. These results suggest that M-CSF exogenously administered in atherosclerotic rabbits might regress the thickened intima by activating macrophages to degrade collagen accumulated in the lesion.